(BEAM AS WELL AS METHOD AND EQUIPMENT FOR SPECIMEN FABRICATION) 



BACKGROUND OF THE INVENNTION 
[Field of the Invention] 

[Description of the Related Prior Arts] 

^$tt5J: 5^ftoT#Tl>5 0 ^r-t?SEM^ftx.T^aim^®»M C£AT 
^it^ll-MLTH:, S^^kfgWO 9 9/0 5 5 0 6 1 ) K 

mrnirZo $z^x\ ^(Dz/u-zf^mmmmmznf-ytmxftmm&ztitc 

3U<Z>;^££ IT, #i»8 - 1 3 2 3 6 3^£#(§|£f3Ciife2)^ ^ 



#BB¥3 - 1 5 4 7 8 4^(51^3)1^ ^^^SJES^^KSl^ 

^ ^ K ^ -fe v V £ rTKi $ 5 r. £ Tttfttf fc^^H" 5 % © "C 5 » 

Material Research Society (MRS) Symposium Proceedings, vol.480 CO 
i^M Specimen Preparation for Transmission Electron Microscopy of Materials 
IVfcS:£Ifc(§|JB:$dBU)©|&l 91)5^12 7Hte*MtT\ L. A. Giannuzzi 
flSy 7 hT? h (Lift-Out) LTV F I B (Focused Ion Beam) 

^ffiV^TW;3(S^•&Kp t ^^TEMm^O»>t^KM^^ (@21A-21G© 

□ 

Zb\z*i1t s liMWO 9 9/1 7 1 0 3fWf(SlffltSt5)tp(^ 
3Wtf©ffiffl©fc*tefcfV-fes> h (tweezers) Sril^S n £ (io^t©fX^fe§ 

*fc^ll#*JR^LTM#W©Slltl@3t«rff*5o Z. (Diatom ±mftfm<Dmm 
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#«!S*&^VNTVNSfe*^^lr^s^(Z>KJB«:*VN 0 Ld»U WPfit 
«/hT&5fc#), #S^^r+^^#^§ n t#T^^VNfcfe^{^^-rs 

^«-hlE^f7^#cD^^^W^^*$tLSiRT«^< , H4^t^©M 

w^<D&nytm*j&m%irzimK(Dftm • at m^T^, tem^^ ltco 



&<£>t?&5 0 L/^Lfr^^ rcD^TI^ ±FS2*(D-7^^n/N^K^)N->T- 

: s 
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SUMMARY OF THE INVENTION 

imjm&zimu ^x±mmmm^3\zm<^bic£^x±mnnK 
^m*&%mmm t s mmmwmm^±mmmmKM^x^m $ 

5fcf\ Ilc^ry^U, WJfsMfctgSrilB^^— 5?±^«jtbTW5fi« 
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K<Dym%m^^xmm-rz><, 

^StWfffi U^Wf^-©— SS*fcti^S|j«:T EM«£#iir!Bfcff § *-e*jfitfc Lfc 
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mm %m*>tmwi3± [com Lfemzj ^xum Jt 

| ^3^1 (t^HI) Sr^fifcU -©^#JKfcJ:oTW^^-Sr«g'&_btzig8R@3e 

: 'if 

mnftfrb&v mu ^wa^g^^x^ij^^^e^fcTEM^g^ 

±15 LfcH 5 J»©;* y- y -fX\^ T E MftH^fW^^Mt PS £>i\ 



7 



mm<Dj;mzm^T s M<Dm«te&$f, mm, mmznft?fc#><Dmm^t> 

^(omx\ ti&K&mmwDftmz.m&&ikx&m, mm, nm^&ftft 5 ^ 
ttf^Mx-hz. ztiboftvr, mm, 5 jcrl-c, j 

Bn^mtiJiL-ftfrtbiDfrVr, mm, wm^nt^t^, r^axco^^c 
mvmm&mtizm^xteK^ ttnb<Dm(D^mmx(D^, mm, wmm. 

^^m^±Kmn±m^}t^Am<Dmmz.mL^/wx^^fc±x\ xts 
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BRIEF DESCRIPTION OF THE DRAWINGS 

M3A, M3B, H3C, H3D, 03EX^i3Fli, B2i^LfcM 
H4A, 1214 B, H4C, ®4 D, |4E, g|4F, S4G, |4H, RXIM 
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m 5 ft, *&m<DB-<Dmmmzt£zmw&mm<Dtmm$mmM&iztem 

12 6 A, 06B, M6Cft >^W©SH©^IJtW^*5W3PH^J5fc$l1t© 

WHsy^Kfflfgp^^^B $ m ft o ^wo^m^^^^w^M^^i-m^: 

in 7 a, Rum 7 b ft. *mm<DM=(DmMMfct£%mMmmm<Dn%mn 
mmfxftKtizft £ tie ft •? ^wo^^^^^^j^^-rram^iii^ 

m 8 ft, 

in 9 ft, (Dm^mmm k * s ^f^^e^f^^^w^^twm^ 

HI OH, 010 J, 01 OK, BIOL, Mil OMft, ^^^1^© 
El lft, «0J(O^^^»y}c^e^^SSI:ffiv^-C(D^;^Mxm 

mi 2ft, ^mmmA(ommm\^^mm0mw^m^x(DmM¥miu 
mi 3ft, ^mmom%(Dmmm\^^nn^mn : tm^x<Dn^i / pmj:n 

H14H, 01 4 J, B14K, 014 L, H 1 4MSt?H 1 4 Nft, 

a 1 5 h, m 1 5 o&ot i 5 p ft, *5&m<D$H — <D$g&w\z.t£z>&mft& 
mm^^x(Dmmimx.m^mm'r^rc^<Dm^TMmxh^ 0 

H16Z, H16A, @16B, IH16C, H16E, gl6F, H16G, 

wn 6Hft, ^m^^m+^mmw'i^^nn^^M^m^xfDnmiP 
mTM^mm-r % it ^m^iam xh% a 

ii 



01 7H, 01 7 J, 01 7K, @17XOTl7Y!t *&m<DM-t=<D 
01 8 Q, mi8R, 01 8 S, Mil 8Tfj;, *^©f+i©^J|r 

021A, 021B, 021C, 021D, 021E, 021F, 021G, 
02 1H, 02 11,^2 1 J, 0 2 1 K, XT*H2 1 L tt, ^W©^-f~tr© 

02 2 A, 022BM022Cii, *&m<DM+t<DmMMttZ&$Wp8 l 

sy © -m *mm-r z> tt * ^m^xas -e $> 5 0 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

<Js?JSMl > 
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-To *mmmxit, x, y, z^^#», hme, ^h<D5m&mmiB%#irz> 
6 fwatttifli 4 s:WfsB£*K 1 x^xmrn^zmmmMxh v „ ^hjs 

* 7 s — 5? 2 £ ^ L^o-f * >- If— Afl8|t3fc¥iK* 3 *3 «fc xmWlWM 6 « 

# 6 femmwmw 4 &#$t "TtEft«tg^^ u tt&&mm 4 

^■r-v ? 2^««l^^§tL5®±^IBg$tLTV^5o 

in 2 4 <^^«3t^^-r 0 ei 2 ^ « •? to 5 u*: 

5^ 9fcmmztix^% 0 
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3 0 H 2 1 1 WtffcSHf 1 0 otf ib^fclC^-^fc&OO y 

tem-t ^ntcm^- 1 3 tenmfrbomn^ mm&t^ommm^^wx&z 
mmm amm t(Dmx^rm^n^9fcm^nnhfix^^ 0 

xh<o, ^(D^mm, msB\z^ir^o\^ mi 7\-£oxftmtstifcmyt 

^Mf*^ 1 4#J;t£&J|«9@/&ftill 5(z:<J:oT«:OaJtt5^fll^$tbTV>5 0 

4 «m § ttrv ^ 5 0 *mmmxi^ & v mu 5 om^mm t vxmm, 
fm&&#irz&mi$y 1 4 t^mn<om^mi 5 tzm^mfx^z-ziK &m 

£ 5 fcU 17IU5 #*>J § ftfctt «9 « 1 8 as*Wt£fiaS 

mtvx^\^^x7xm^m<^^Mmm^^vx^^ 0 «ot, 

^fe«« 16ft, HI 3 C^HI 3 D fcspffiS-C^-r «£ 5 &«^&35fc7« 
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5 0 um^CD^^^^^m^-^mi-i^O^l 4(CfflV\ Efe^O. 8 mm ^ CD 

#1 AtmdHSD^CDS)^, «^c$|5E@^3. 5/im(g3D^©X)/^2*© 
£*£fr)g|$l 8 Sr^ofctt?) TO 5 £$^Ufc 0 ft*3, |g] 3 AKi^UfcJS 9 W 

fi x> wet 5 1 vT±m<Dmj$%m^^ t -erfB^m^s r t ^-et s c 
mbK&vm-rzfrm* « 1 s \$&mn. 9 1 4 <o%m^^\zm% 1 1 

pz&ftomm&fflz So m 6 ^ t> §c 1 8 
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±mxmm ^m&vmtftMm^&zm^xuwxmmi-zxm^ 

OlMB4A~i4 I \ZL^krjr 0 
X^A (04 A) : f£fS|« 1 ±©W3fttf £ LT^St, JSffi^ 

itm^ ^-^if-A (ktf i b tmv 2 1 %m^xmMK2 o ztonmrft-tz, 
xmrnrnx*^ ^oatwttfio^ x s.m x i6/im<*s) 

X©B(IU4B) :»2 0©-^f,, FIB2lMt5iK% SE 
^22 $r«1-5 0 - MH:« 2 2 2 3 LT*0X^$^ N 

««4r*fei- 0 *SW«Tftt, M«2 2iLT, i2.ni, ft£ 2 8 

//m, «S1 5 A m©i2 2^ 4Kfit#SB 2 3 t LTCDifg 2 * mgSo^f^^ 

XSC(EI4C) : ^r^2mfl^«:i:t\ W#KEfcl&F IB21C 
F I B 2 1 lrMt5: «\ M«2 2^|^Lfc{t«fc 
2o©^ 2 0 W^mf4«2 4 e0I^f5 o WN&Kltt 
l^2\Z.^im^flX^t^ F I B 2 lfc<fc»X£;ft,5-|g$flS2 4 
JMSuf 2 2 ^:f*3fB^>t©Ji£gP^c^3V^T3R^^J. IW2 3©^iLti©^ 

^®w^5aaj^ic§j «9 ^WAfohtitz.m&x(DimK 2 5 ^^$tt-5 0 

^ii^r-v?2©«^20Satl2/ i m ) 
1 5 * mSS©fflf41 2 4 eoiMUfeo 

X@D (04 D) :5i3KLTV\fcWm*^4 (0^-f) £#»«#|6 (H^-fr 
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^ 1 8*mm)t2 5%&mirz<D\z&m%ftm*,M?Ltfi 5-6 5° -e&§ 0 

X@F (H4 F) : 9 1 8 fcW»^2 5 kvmmU&mmiZLT, 

#HS 6 (S^-f ) mot, ^fetttJ 1 8SrH(fi©^2 6T*tjfO<^f-v? 

m2 5©^fiMlit) 1 8 ^HJS 
#jT^f£jSf)}- 2 5 kftm-Z r> 1 8 LTMtt H8 <£>3£f&* 

&3 u m, ftmz H8 $fc$SSB©5M£3&g*& 0 . 5 ^ m D 1 t> ) 

^It, ^2 5©f^iUTl. 3 x 10- 5 kg£r#fc o 
XmG(@4G) :«^2 3(£F I B 2 l^Silt' j£StU f*£f 2 5 

xsh(S4h) : ±m<DiinGiz&^xnmmkifabfrM£titcm*}f2 5 

£^5 0 5)Wai§tl^M2 5(^LT, ^{dJSCT^^^a 

^fcfcfc, ^©flttllgl (04 I)£J£LTl>3 0 
IS KB 4 I) :»WJ^l^&4H^ffiLfc»W^2 5*tt9^53feiW 
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1 8mim*&%.&WLtcVtMX\ **5tff2 5fcF I B 2 1 • 
« LT, 2 5 ^flfttX-f 3 fc £ <£>$J;fc § 35 2 7 fcWJpMf 2 5 COM 

sr^jfe-rs r t t\ 2 5 zmmm. 1 frt>#mmm nnn 2 5 

1 0^J^^^§tL/t^(DM)|S|->t2 5£j^^7^^ ffi-<TO-te, ^ 
^^7rtC0X^^m^-f-5fcJ?)60|BK^^7^^^LT, f*3fBf^2 5£ 
Lfcfi^W 1 0 ^t*T©m«Sil 4 £#%J|^§§ 7 ^« m-To 

titcnnn 2 5 t^^^«4 %#Mmm^mtmm%^~tmw)mm4 1 
m&nmffi^m&ffittftm, mm, Mnm<D nmt^M(Dmm • nmmm^ 
mmztmzo z<D#vt, mm, Mum^m^mm^nwmmthx^ m*. 

«TEM^g, SEMlf, FIBSi^5fe5. *H»jT«, XfE^Xg I 
tWfi^Nltt4 2 5 SrSt m^X, ^2 5(4^^ 

2 sm^mznx^z^mfcT^ xw<DMmzmMvfz 0 *fc, xiETira 

Lfcxm&^Hig-f-S r £ -ft*^C*fc:& D ft £;ftfcl£js|-Jt 25^ STJ? 

2 5 &mm-rz r t x\ mnn 2 5 km lxie * no^^nx • nm^m-r z. t # 
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**o&**<a*fU flag-*"* I6t, «rffltt»^-fl>R«FdS, tt 

jj mm \^xm£frtiz> -tx, m,mx<D&w, mm, ^mum^mm^m^ 
<mmm2> 
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$t^Tv^5o fttDmrnmixmrnLtcx?^ rowt^iea, 03c, 

^^^Sr^F-r 5 fcfc^MMSa&gfcfTftV^S h<DXhnt££ v\, 

V^TH 3 A~0 3 F &JBl>T«9§ Lfctt 5 flttflffjftlcjfctfe L"C\ i^T© J: 5 ftff 

fr^&£V'b&^mmA<Dmmxh<>xm}&&Tt5zb&x%z 0 m2\^ u.n 
ft&fmmfetz>it#><Dm\z£ y> ftnwmztitc *> ^ bvx, m 

fcm.mmm^&<Dumftv&wmmmj£^mxhz 0 *Mftt&& 

fcMvxbt>tbfr-jj<DM&mw.-tzz.bx, m*zm-*m&*ct'z&mft(D& 
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<H«J3> 

ft 9 TO£$^-f «#e-^^*o i2 8, 2 9 K £ D $ 

tc, m7G§l5^^J*-<3fcM^^^v^^ D jgjfftft 1 6 ZMUMtfttZ (16A) 0 

^««*9TOi 4 fears 5 0 nm^o^^^^Tyfrnr^m^ 

©Sfc*H 0 ^ffi 1 6 SriPX^j* bfc 0 

r ©flam 9 1 6 &mirz&m\-z <o TO 1 4 

«*4 f£*/i^8 &tf-LTMtt&1\ ^©3fe^^n«KW^ife»l*)*nX$tl 
v TO 1 4 Srfittf bfc»Wfiy^HW» 4 5fe<^»J l T*IP| bfc^» 

f^R^«fcUT©>c^-^if-Ainxi6«rttcs*u ±iao^te*iBO^aui 6© 
» u 1 6 ©^w^t f i b 2 1 £Mt • Tfes-r^o rwa^ *T 

$tbS(E6B)o i-fcfr'fes roapiPT?, ^©HJfe^llt?IH3B^uyc:2^#J 

©t2 8, 5>««3 0' JWe*L^3B*<Z>}£l 7, M(i^l8}C 

^Cf3i N ^««!?TO1 4^gI^L^^K^^#4^^bnfclH}«*^ 
fflV>T9 Offilte^irT, ££>{C N F I B 2 1 • MLT, f 2 9 W 

t5ri:ia!), i©?#2 D±fBU^.2*<0^»49W3 0' (D^m 

^H}-2^SiJ$n-C, ^ff- 4^^fiJ$ttfc^fefi(9 3 0^#^®6C) o 
1"**>t>, 2 o<« 2 8, 2 9 i *) KM 55 16^4 o#fiJ£tlT, ^ft 
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bBI^F I B 2 1 frjfijf • «1~<5 rtiaot, 5 « 3 0 ©^SUSr^fS 

©-Mf-oV^ HI 7 A, B7 B^ffiV^Ttft^-f-So 
£fcWK0£«^bLfcfc<7rcfc5 o 0 7Aif»©|B-^Htt^iSH:5lBJl 8 

^LTV^ Q -hlE©#fS-§-e^$tiS^-^s, TIE©(l)-(3)^J:t)^s 

-ft b % \^ v <D&M<omm^$L c 5 fttfjs^as^ u < * 9 

Y=(6-W-X/B«a) 1/2 (1) 

H=(6-W-L/B-a) 1/2 (2) 

V = 8 • W- (L/H) 3 / B • E (3) 

%Mito<Dimm&, ( 1 ) - ( 3 ) ^^owMf^sv^^ cfc ^ ^ «9 

±iscd ( 1 ) ~ ( 3 ) ^i:^$^7t^^«w^«7t-r^« v) m&rmu 
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f 

» d aw* * x > b u rc^y^f ^^ra izmmmmm 

±5»Wm^ttttt) l*SfcD)iLTl. 3 x 10- 5 kg?r#S-t^ 
<HJ£M4> 

ttfc*^8©«WPfcKite>tifc^-y-3 3(OW!iPsr K3 1 ©Mi3S»,^£ 
3 3^LTSrj«|Hltea»^MmbT, roHrtE3Ktt^J:o-CW:t>SB#5*' 
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mmmm&itZo « 5 8 *> o# btnt&& $ s#stt 3 4 ^ 
«r«i:3&s 0 *mmmx^ m^^-m-r^t'^^^m^tm^ntaym 

tmPcMR 1 XtM ^ if-A3fc^3R 3 fcttg*»£TK: % 2 5 MMtc if \z 

SfcfcT?# 5 J: 5 s iMtf^LTliL^^^- 

3 lffi!!t<Z>IW3r?7^ir3 2l?513i!fLT^5asfc#\ Iln y F3 UHT« 
^RTtt-efcSo^^JfiMTftti© K?7 h*£ LT 0.5^ m/m i nJ^T£*fr& 
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<mmm5> 

mmmamommx ztem-r z> itv><?>mmm * v k-c*> u , g «^ 3 8 , 

3 9£^LT, */^8^M@^$tlfc«*9^#5?rIlIte$^§ 0 g»^ 
3 8, 3 9tt^^tt^^*^*V%©-T? N *^Sfe|fjf-e tt% 2o©|ft|l^ 
3 8, 3 9*^fct5ri^ «H^¥^5ittSr?ifSLTV>S„ 

n ^ k 3 7 «t D TMJ««co?«mb \z i5KD7f <D&W&3iVm 
<H»J6> 

@4H!^LMH» (fit, IS I ©HlIIiStt»4TO 
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ioh, hi o j-ai 0M%m^xmm-tz>o 
xmj (0i o j) : x^-i?2 (m^-r)*fc«#i&a«6 m^-D^mn 

I B 2 1 ^Vtf-A^/^>5r^^v^K^2 5 {^fc-grfc* 

XSK (S 1 0 K) : 6 (|»if T) J: «9 ^ ^PP 4 3 T^-f^ < 

^>t- 2 5^^-T5fe*©«g^4 l©#£3£M£r, EI 1 1 , (Hi 2, gl3lc 
^i- 0 011-01 3^1-£P< N ^^2 5£J±A (if A) f 5 4 2 

^(7)«ii>s^^2 5 %&Airz3?mcm^xft.mizm< fcs £ 5 

X@L(01 OL) :*!SLm «g^4 l±(>:im$^M2 5 

*ttD^53fc*^£©#* (§[#*U <Ht£5 c ^frWfctt, tt3«wa-5fc 

<?>3i zML&mnzm^x^mx 2 5»2 F^e^tm lt l^&v^ 5 

(^4 3-e^^o) ktemtzzjjfa wmm^(D^4 Ax^-r^m) k 
mum 1 <H£»£irr, i«M5 ^2 5©^i (^f# iu £ff£9 0 

X^M(01 OM) : «@M-T?tt, tt«^4 l±^@^#^ttfcK^2 5 
I" F I B 2 1 • MLT, £8^2 5 <^MM®^^^^4 5 4r^i"S 
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H 2 fc % ^^JfeMfcfc^Tte, IWtf 2 5 & % Kft&K l a>*>#»t • mm Lit 

*)s t*wmni34i±{mfe'{&w£^t£Vi-zt£ib<D^ma%, -r^xmmti 
*mmMK£z>m.mmw:jjmiz3o^x^ mnmm^±^mncm^ 
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<HJ6M 7 > 

# 1 ~ 3 /t m, is 5 n mnm<Dm& LfcMft$:^ir%ms<*X\ ^<Z>MM 

¥\2 5£*g4 7rt(-#Ai-S^(^, ^2 5li«^4 6 £ - ^iC^fS* 
4 7 ©ftliffi 48i U:gHSH-5„ r f^Jt 2 5 4 6 (OW^B\C 

<mmm8> 

^jt^Mi-5fci6cogcS^<D$^^MiJ(D^M^-ro 8^05 2, 5 3te 

52, 53 ra^^^tbfc^jt 2 5 (D^s £ v) hm^mmm&^-tzmm 5 4 ft 
^mx-rs^ tizx 9$mztiz 0 :©^2 5 contra 5 4^^a^j; 5 

5 2,5 3» tt »i-5^tfc:J:oT, ^2 5^t5fc^ 

$mts*mhfhz> 0 mi vmtev 52, 5 3 ^ lt. arms 4 & 
0 ^ 55 ^ itp 4 i ±\zmi htitcmm^xh *> , ^« H2, 53 
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««M5 (m*<itf)%frmi-5G\%mj-)m~te, mm5%±M<D$zm$ 

jc, 3tco^»j6 ^^vN-cxmMciii 1 om) \z.^vtcm*}i<DmmibMT.$:m%b 

ftits zk^x^ztctb^ £ym^m*K<DMmz.Mi&x% 60 m4(c: N 

&mmx% s ^Kim<D^m*m-t£it%z.b-t>mMZo ^mmmx\t 
1 jiKmtffzi&mtv 52, 5 3&£xfm^5 sf^^-^if-^i^ 

5/ fe£ <£ 9 flag Lfc^, - fri P> Lh4*>\?-J»*s<y £ •PfNK 

7^m\z£V)im-rz>zbk^mx&z> 0 

<MMM9> 

4 1 ^tbfc^ttuT^ v , z<Dwx%umm&<»mi&M\zmm)i 2 5 

m^&^X^)&ffiAfeWir%fctb<DM5 7, 5 8t>mtfib*iX^Z> 0 ^MM 
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iiutf§ti5o f&i8fJt2 5 2: £jh,«r-0M#Lfcft9aBt5 (IH^iH*) £ ©^1© 

Efctt, J«W5^S5 7, 5 8 ©^Ttld>-^©^lRl^««l$*-5o 

1*^2 5\*m5 7, 5 8I^J:oTtt5l9^5©^»^|Rl^©tt|6S:^1W§^5 

*^icS^£Jlv^r£(cJ; *9 N •ADX^cffiV^ft5*W^2 5 © Mill 

&<> x, %<D%im\ 8 iz&^xwtw \^tc<D t mm<Dm$k%n% r t ^m*6 0 

<HWJi o> 

H(S4H)^(^v^«$tts^ii-Mm$tifciw>t2 5&mnis4 1± 
\Lmmi~z±&<D&h\zm<D%mte&Tfj:nfc^x, hi4h, 0i4j~@ 

{C^{t5X@H(IlI4H)^oV^-C^0^^#^$^^fcV\ 

ftSDMMmi {C&^Tte, _Lf£X;SH<DfU-, HI 4 Hc^^tvfcXS I 

xm j (ii4j): ^ x - 2 (s^itT) Rxmmmm q (m^T)<DMn^ 

X@K(HI1 4K) : &mmM6 (S^ifT )(C £ «9 ^PP 4 3 -e^£*L5«*-&# 

[Rictt^tsM^^ 1*^2 5&mmi3±.fcmk£it%o mix 2 5 ^ 

4 1 <^ftM£«, ^iWi^li* 4 (la^irf ) Ir^LTtt *9 W 5 
ISL(il 4L) : m*K2 5 £*tg£4 1 (DgM^-f^e-ATv'* l> 
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7^v^> 3 ^mmmvmmtfx 5 0 z<omnm#x sot 

F I B2 -jlStSriiaoT, ^Jt2 5i««^4 1 t«Dg&feg|S 

XSM(B1 4M) : -hlBXmL-efeW^^iLfc^^-^^-AT^ fr*"^ 
i/a^JIMt/iV^ 5 fats B*©&BJ4 4T^$tl-5^|pJ^«^a5#5 

isn^hn) : «e^4 i±\mwtmfe&titctm}t2 5fcF i b 2 1 & 

A8lt-*aEbT % §J^Ctt«4 5£i£fS|^2 5©»JB«fS54 5 ^^fS 0 

4irifi0ffiU, TEM»fci*f5^iiat), HPfcTEMmi||£ 
fit* 5fc£>^JSM 1 fc*5tf s X® I (0 4 I ) CO J: 5 ^Jtffil^tf 2 5 &«£g-& 4 1 

±ie Lfc^»j{c j: zmmnw 2 5 4 1 ±^<z)tig^^M-r § 
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<mmmi i> 

H m 4 H) «»fc£3fi$*i,5#Ji • mm 2 5 Lfc4 * 

§t$l, ^X&frfcS^XtfXjgfcioV^ Ull 5H, Hl5 0*5J:tl« 

xmH(HI15H) :^xm« % 5fe^H»Jl^(t5X@H((g)4H)i^!CT 

x@o(Hi5o) ■■nnmmifrtb&M-MmvtimwK2 5^ nvm&s 

XSP(Hl 5P) : ttt)^ia<E^(H^rr)«r^V^*fl5lll^K:^ 
W$tbfc^^2 5 ICFIB21 SrflBIt • MIT, ^tyt^^^;y^ 
Sr/BwrttifsWT-2 5©ffift©S4r$e,^§j|iijjnX"t-5 0 ittf^tD, ^W2 5 

?T&5££tf5Rrtrefc5 0 ^x@-e«^^-^tf-A^^^^^x^(-^ 
1-6 2 &^^*43^&M»-5 r ^ t% 2 5 <d fronts: 5:n 
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-IU16C, tmcil 6E-H1 6H^ffiV>TmPJ1-S 0 

x@z cs 1 6 z) : *mMfflfc&^x, it <o mu 5 (Dfmn, ^nmz m 1 6 
z ) fcfcv^T, ^fe^»>( 3 (a 6 A-m 6 o Lfc^&^ m zjrmz x y> x 
tmwfcfr ^mmx • Mmi-^fc^^g^dic^fii^^F 1 b 2 1 ^ 

XgA(®l 6A)~xmc(i3l 6C) : XfEX^Z fctt^T^JfeSftSlSA 
(Ml 6A)-IgC(Il 6Cm x 5fe©»J 1 tvl^ UfclSA (g 4 A) 

#$t • Mmi-sfcfe©^px^^$tb 5o 

^2 5©^^f3g^^^^i-5fc^<7)X@D(|ll4D)^||Jg$ttfc^\ ^ 
«MW.XfBX@Z (gl 6 Z)fcjRvvc_hfB©XSA(Hl 6A)~IgC(H 
1 6 O^jfe^T^Sfci^ rtlf>OIgA-IgC(C^>T, ««#5« 

XSE(H1 6E)~X@H(IH1 6H) : *mMM\Z33tt&lME (0 1 6E)~ 
XSH(BI1 6H)(t 5fe©lfeS6Wllc*3ttSXjgE(H4E)~XSH(H4H) 

£ fl h <D ISE ~ ISH \Z «fc o TttJpKK- 2 5 ^tt3^3S« 1 ^ # 
SI • Mffi&ixSo 
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<MMM1 3> 

*5tt « X@H (04 H) ^wmcishb $ tL 5 »w»r i a» b#gt • fltW $ tiit#mK 

2 5*r«JPMMN?4 l±«g-TS^^xm{-oV^, B17H, Si 7 J 

~si7K, 7x~iai 7Y%m^xmm~rz> 0 

ISH(@1 7H) :*HJSM^^^XaH(iai 7H)ft 5fe<^H»Jl^*5 

XSJ (SI 7 J)~X@K(EI1 7K) : *^»!l^tt6X@J (il7J)- 
I@K(@1 7K)(t ^©HlfeW6fci3lt5Xmj (111 0 J)~IgK(@l 0 
K) bW\ZXfoZ><DX\ irwiMi(iflf&t5 0 flU #|£Jfi0!lfc*5V^T 
ft, 5fe©^lfe^|6(J:*5{t5J!fe©xmL~M«lllfe-tirfl^ XfB^XSK^V^X 

ISX(@1 7X) : XfB^X@K^T«cg-^4 l±l^itfc»4 2 ftfCfJ$|SfJt 
2 5 A£f^ L tt 9 SPW 5 SfcSWBOi* <t *9 #fflj&£ & ttfc 2 

"9 18 <D-2f K: F I B 2 1 SrflBIt • ^*X" 5 IK\ £ <D-^0#ll£te 9 
1 8 ©fsfctsktf- 2 5 tg»!LTV^g|Jt5 9 £(££(») XSo -CD— ^<D^mt 
V 1 8fWt2 5 £SMLTV^g&&5 9©^«)faot, »!)gW5ft 
tm)t2 5 5*U$*t3o 

ItY(il 7Y) : HtD W5^^P4 4t?^$ix5^lBj^itl$-&. t±»3SU 

±12 bfc*H«J}3: J: SfflskK" 2 5 co^fi^ 4 1 ±^<DHm£&\z35^Xft^ 
±|SXmX^*5V>Tft!9SPW5 i^2 5 feflSffl#<C>ghlMB«:F I B 2 lflWt 
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*7cftijw(- f i b 2 1 %mm • «b, ft 2 8 zmmoffifcttk «t 5 k 

X@T (0 1 8 T) : F I B 2 1 £#Sc« H8 tf>*WTOfcJ!Blf ■ t£SEU 

mmm^-r)&m^x. («M5^»f i Bfrnzmmbtizz^iz 

bfciSfcF I BMMm&m^X(Dm,W}t2 5©ii*i!fe^5^ H?IC< 
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bT L*ofc»£^ ^tttt 19 TO 5 • Wtit'tt 5 fc*<© 
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ISQ (Hll 9 Q) : ^MMM 1 5 Kl*5tt 5 n ©IgQ (01 9 Q) E\ 

Ml 4 fcjsv^T^ LfcHUQ (mi 8Q)tm «9 „ ^MMfflfcte^x h 

%<ommm i4^i:<, mm\z t> to 5 t lt, «: u to 5 <£«^bw 
%m\z-u<> xmm-r s 0 x^q (hisq) -m, ratfcatswa 6 o *mmmm 

l6U(il 9U) : XIB^XSQ^J: «9 F I BflB##^B^«rtt«»»m 
$ ti/fctt <9 TO 5 (D^tMi 6 0 j£#fc>f *V tf— AT V* h 9* a >if £ 
m&'TZfritXDm&Xx 5 0 <Hfcjf£U ^M^f^«^f-F I B 2 1 • 

e/ayi^^tSo r (D ig^i «9 Mi- r t k: <fc o xftmz <o l 8©»f 

6 owty^r^ fr^>3 >m%mm, ^s£-£t, &mz*) 1 8 
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m 2 O 4\ 6 1 mififi 1 a^S*^ 2 5 £#jt§ • #rttJi-5CD^ftffl 
roi^-1fbf-^6 ld>e>^$tt^V-iflf-A6 2^ l^' — if tf^-A 6 2 

x Ait $ m^smyt Tf~&(DWM \c x o t# e> %@L&mmm \zm^z>m& 
4 , 4 itxy z xmrnm £<&zitit> (D&nmm 6m&mvmfx 

- £-c\ %<omm\\ ^^±ummmjimw:Kitm^x^T<Dx o 

m~^»B> mt-f-©^^ § 2 5 Sri 9 £ # 
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<mmm n> 

omma^xmmL± 0 TEMmmmnnn^mimLx^mmm^^mm 
ii£A(®2 1 a) : k^-s^i 5 1 (D—m^TEMxmm-r^mmi 5 2% 

lSB(i2 1 B ) : *^©^fl 5 2£F I BT^DtaLiPX-t-SMI^ 

tt^rl 5 2SrgtpWK!Sfii 5 iS!Mt5fc*t s >fty^7^ h 
T^v^a yfeia§f«l 5 3 &?fMi-5o r©f^l 5 3©ftg^ 
463 Atm, 1 ^ m, f § 2 5 mT\ f©tff (Hi, *^?XT>, 

XSC(0 2 1 C) : XffiXmB^^TtfMLfc^m 5 3©S2Z^oT 
F I B 1 5 4 OltmoTl 1 5 5 «^i-6 0 r (DM 1 5 5 » % @*S 3 „ m 
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x@d(ei2 i d) : ±mr^mi 5 3 <dsmw\^ m^<D£ 5 ftmkott 
i5 6«^-T6 0 r<D^i 5 ^comum^mi 5 s^^x^t <, 

5 6 (D^PXftlJffi 1 5 7tt, £4®&fcLTV>5„ ^^J$£tlfc 
il55 £*X@T^£*lfc*:* 1 5 6 t C £ 5 15 3 (Dfi^ 

ifrfa-flaSffiyfcfcF I B IsXM 1 5 8Sr^-r5 0 -coJ:5^PX^J;i9, 

ise (0 2 1 e) : mmm 151 ^mm^, f i b 1 5 4 ©j^k 

iotW 15 9 <D±mhfcUfm 15 9 OS 16 0a tf¥^|Sl«ffiffl 
3£*tfH5<£>— *P 16 0b £r«LT, 160c O^^^L/c« 

XSF (12 1 F) : ±f2<DX@E^/Jve^l 6 0c ©^ioT^iS 
15 1 i^^Hfc«W^>t 1 6 1 tfS^ftfcl&PrCF I BC9Mlt^Jh 

&*3&m<&t&msn) 1 6 o c ©w±oTMii 5 1 

X@G(BI2 1 G) : fs^Jt 1 5 9 (D^^^F I B^r^^T, 

15 9 ©fi^fRli^W 16 1a ^rabTffl,CDfU^ 16 2 SrJ¥£ 1 0 0 n m 
m^*t?^«Xl-§ 0 r^<t «9 TEM^i^LfdP^iftfgB 16 2^ 
#^5o o^«9, r<D#it^l 6 2^TEM(Ii5l»ii|T^5 0 r<?> 

I15/tm, 1 5 /z m, f§100 nm^T\ 

1 6 2^Mffl^OTif"S^l 6 1 a^a£tLT&«3, - 1 61att, UPr 
li-159 (7>^§|5 £ LT M^SUtSB 16 2 <£*i<^f<J£fi 

lSH(g 2 1 H) : ±mTMX*n^thf£.mPr}i 15 9 ©ffcltSB 16 2 (D^HlC 
a^tlfcff*g§|31 6 1a^ 5feM^2^<D^fti9^1 6 3 ft 9 TO" 

1 6 4tim«t5„ mimMl 6 1 a^*S«ium©Sfc^fcJ6. 
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XS I (H 2 1 I ) : ±lE<Dmm 161a^^#16 4 "C««*&A/£![fcflB 
"C, 160c£FIB154 ©flRltlJ: i «9 i^XS - t X\ &&ftft 1 5 9 

zmmmmi 5 i^#sh-3o 
xgj (02 1 j) : ±mnmixmmmi 5 i^e>^n§ttfc^jti e 5 

«:ifc«&*fiy$ Lfc^»-e, !«Wi6 4 ^^fst 1 5 1 ^px:* 1 e 6 ft 

1 6 2 Sr^frtfcfSUt 1 6 5 ^K3f^« 1 5 1 tf^Mffl Stl3 0 
X@K(H2 1 K) : TEMS^ti^l 6 2 Sr^SnfcWF^ 1 6 5 

*©^6©ISK(B1 OK)^Lfc©^i©^t^^ g2 1K(^ 
xJ;5«g^i 6 7Ji^*Kttfc»l 6 S^zunni 6 5mt5it 
fc«£oT\ ill 6 8^t^l 6 5^i$t§ 0 

X@L (® 2 1 L) : «)(Sfjt 165©il68 ft^#A«£5fef§XfciH^ 
ttUmtl 6 4Srtt»^l 6 5a»&{sO0«U*|Hl$*T. «cfi^ 1 6 7±lctt 

-LIE Vfttti&ft 16 5 <7)t£g-£ 16 7 X^<D 2 oifcB^fetf) 5 ^COH 2 (D^m 
f:o1 ^ H2 2A-H2 2Ct^tRWt5. *4b\ 

^Xh, mmKl 6 5^«1 5 l^^BfX3l£X^Xl£^ ^fe^SlCO 

^-16 5%$imir5j:nA(m2 2A)£jLmz^xm.m-fz 0 

Xf£A(0 2 2 A) : £jh,*T?<Z>XgA~Xg J (0^16) fc^Tflltftt-^ 
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5 Sr±SE©^*^jiJKffitcBi-5 J: 5fcLT^y y Kl 7 0±fc## • Kg$i±- 
5 0 i^y^Kl 7 0 ±^©^ 1 6 5 (D#f . ?) W 1 6 4 

1MC<M2 2C) : W^l 6 5 • fiy*Ufc^y 5, Kl 7 0S, 

-h^b/t^HJfeMl 7&Cfc^T^Lfc, 3fc^fc#iftfii 9 &#?^5 
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mftm%}&&$i±'t*% § ; ( 3 ) ^wij i L±m.mimm\-it^ tem«i 
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i 5 ftP<9MMMq^£Cf\ *fc*^^<D«^^^M#ft<^^-© 
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